INTRODUCTION
In spite of the availability of newer methods to fingerprint Salmonella serotypes [1] phage typing is still considered a valuable epidemiological tool [2] [3] [4] . Salmonella bareilly was isolated for the first time in India in 1928 [5] and remained a rarely isolated serotype until 1980 [6, 7] with a solitary outbreak reported to that time [8] . Since 1980, S. bareilly has been frequently isolated from human as well as nonhuman sources [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] and this trend is still maintained [19] . S. bareilly infections have been recorded in more than 35 countries [20] and this has necessitated development of a system of epidemiological tracing. Early attempts to develop phage-typing systems for S. bareilly did not yield desirable results (21) (22) (23) . With the availability of six phages isolated in our centre [23, 24] we have developed a possible phage-typing scheme for S. bareilly.
METHODS

Bacteriophages
One sewage sample yielded 12 prospective phage preparations of which Sab WI and Sab W2 were found useful. Five strains of S. bareilly were examined for lysogenic phages and eight phages were isolated. Only three of these, Sab LI, Sab L2 and Sab L3, were found suitable for typing purposes [24] . Phages were purified by seven single-line plaque isolation using the soft overlay agar method [25] , and routine test dilutions (RTD) were determined by 10-fold serial dilutions [26] . Bacteriophage Sab 2 obtained from an earlier study [23] was also included in the battery of the above phages.
Phage-typing Phage-typing was carried out by spot test [27] using phage preparations at their RTDs and results were recorded as described elsewhere [24] .
Bacterial strains Six hundred and twenty-five strains of S. bareilly isolated from human, animal and other sources in India during 1959-92 and 50 strains obtained from Dr P. A. D. GrimontoftheNationalSalmonellaCentre,Paris,France,werephagetyped.
Media
The phage broth, phage agar, soft agar and diluent used have been previously reported [22] .
Reproducibility and stability Reproducibility and stability of the results were checked by repeating phagetyping of all the strains of S. bareilly after storage at 22°C for 6 months.
Octal code Octal weight was assigned to each phage, and phage types were defined in terms of octal code for reporting in the present scheme [28] .
Diversity index
The discrimination power was calculated by Simpson's index of diversity [29] according to the formula [32] 
RESULTS
Phage Sab W2 lysed 85-2 % of the strains with further subdivision produced using Sab WI, Sab L3, Sab 2, Sab LI and Sab L2 phages. This set of phages gave 90 8 % typability excluding a group of untypable strains. The prevalence of phage types per octal code are shown in Table 1 . The majority of strains have been grouped into phage types 10, 73, 71, 14 and 12. Reproducibility and stability were evaluated by repeating the phage-typing experiments on stored cultures. Only 10 strains had changes in their phage-typing pattern. The diversity index was 0 839. DISCUSSION Three previous attempts have been made to develop a phage-typing scheme for S. bareilly [21] [22] [23] . In the first attempt [21] an insufficient number of strains was used to develop a scheme and the second attempt based on lysogenotyping [22] was indirect, laborious and its typability was limited to 70 3 %. Subsequently a scheme was developed using wild phages [23] but this had the disadvantage of poor discrimination [30] . None of the above schemes indicated the level of their reproducibility and stability which are important for any typing system [31, 32] . In the present scheme reproducibility and stability could be demonstrated with minor variation (1I48 %) which has been well documented [30] . The discrimination Phaqe-typing in S. bareilly index was evaluated (0 839) with an 83 9 % chance of any two randomly sampled strains from the population falling into different types. An index of 090 is considered desirable in typing systems [32] . The majority of the strains (76-8%) were grouped into five different phage types (10, 73, 71, 14 and 12) by the current scheme, as compared to 84% of the strains grouped into two phage types in an earlier scheme [23, 30] . Phages used in the present system had been extensively studied for their host range and were characterized prior to development of the scheme, and were found to be highly specific for S. bareilly strains [24] . Moreover, lysogenic phages are more specific as compared to wild phages [33] and the present typing set consists of both wild as well as lysogenic phages. Fifteen strains received from Goa on two occasions were grouped into one phage type (14) . In all, the epidemiological usefulness of the scheme was proved on at least 55 occasions, but it was not possible to give a full account of all these. Phage preparations used in the present scheme are being maintained for further evaluation in this Institute.
